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2000:725841 CAPLUS 
133:270789 

Apparatus and process for monitor and control of an 
ammoxidation reactor with a 
Fourier transform infrared 
spectrometer 

Casal, Hector L.; Azker, Nazaneen; Seely, Michael J. 

Nero^ Linda L.; Baldwin, Jean A. 

Bp Amoco Corp., USA 

PCT Int. Appl., 65 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



WO 2000060336 



KIND 



DATE 



APPLICATION NO. 



DATE 



Al 20001012 WO 2000-US8414 20000329 

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, 

CU, CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ , LC, LK, LR, LS, LT, LU, 

LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, 

SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW, 



AM, AZ, BY, KG, KZ , MD, RU, TJ, TM 
RW: GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG,- ZW, AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, 





CG, CI, CM, 


GA, 


GN, GW, ML, 


MR, NE, SN, 


TD, TG 
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TO 


20020321 


DE 


2000- 


•10084432 




20000329 


. TW 


475059 


B 


20020201 


TW 


2000- 


■89106074 




20000412 


US 


2002055175 


Al 


20020509 


US 


2001- 


945464 




20010830 


US 


6607447 


B2 


20030819 












us 


2004023407 


Al 


20040205 


US 


2003- 


624022 




20030721 


PRIORITY APPLN. INFO.: 






us 


1999- 


282934 


A 


19990401 










wo 


2000- 


US8414 


W 


20000329 










US 


2001- 


945464 


A3 


20010830 



AB The present invention is a method and an apparatus for identifying and 
quantifying components in an effluent stream from an ammoxidn. 
reactor. The apparatus comprises a microprocessor and a 
Fourier Transform IR spectrometer, 

wherein the microprocessor 'is programmed to identify and quantify each of 
the plurality of components based upon the absorbance data and calibration 
data, the calibration data being obtained from recovery run analyses and 
calibration analyses in the sample cell. The Fourier 
Transform IR spectrometer has a sample cell 

through which may flow a portion of the effluent stream, an IR source to 
emit IR radiation and pass the IR radiation through the effluent stream, 
an IR detector to detect transmitted IR radiation at the selected IR 
wavelengths and to generate absorbance data due to absorbance of the IR 
radiation by the components, wherein each of the components absorbs IR 
radiation at one or more of the IR wavelengths, and an output apparatus to 
provide the absorbance data to the microprocessor. The apparatus is used in 
this case to analyze acrylonitrile reactor effluents. The 

method may be applied to utilize the apparatus to provide real-time control of 
the operation of an ammoxidn. reactor, based on the 

anal, results obtained by the FT-IR spectrometer and the calibration model 
developed therefor. 
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DOCUMENT NUMBER: 144:6511 

TITLE: Ammoxidation of organic compounds using mixed oxide 

catalysts containing molybdenum^ bismuth, and iron and 

molybdenum-containing activators 
INVENTOR(S): Watanabe, Hirokazu; Watanabe, Seigo; Miyaki, Kenichi; 

Yamaguchi, Masanori 
PATENT ASSIGNEE (S) : Dia-Nitrix Co . , Ltd., Japan 

SOURCE: Jpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAF 



DOCUMENT TYPE: Patent 

LANGUAGE: Japanese 

FAMILY ACC. NUM. COUNT: ' 1 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



20051124 



JP 2004-145245 20040514 

JP 2004-145245 20040514 

CASREACT 144:6511 

is performed using mixed oxide catalysts 



JP 2005325068 
PRIORITY APPLN. INFO.: 
OTHER SOURCE ( S ) : 

AB Ammoxidn. of organic compds , 
containing 

at least Mo, Bi, and Fe having bulk d. 0.85-1.20 and Fe iron and Mo-containing 
activators having bulk d. 1.3-1.9 in f luidized-bed reactors/ wherein a 
feed gas-increasing step to increase initial velocity of feed gas in the 
reactor to 1.05-1.40 times that in the steady state for a time between 0.5 
• min and 5 h is repeated at least once every 200 h. The activators staying 
in the bottom of the reactor in the steady state are lifted to the mixed 
oxide catalyst layer when amount of feed gas is increased arid effectively 
contacted with the catalysts to activate them. Thus, a gaseous mixture of 
air, NH3, steam, and, propylene was fed to a f luidized-bed reactor packed 
with MolOEiO . 4Fe4 . 3Ni5CrO . 8CoSb3 . 5K0 . 2Ce0 . 4P0 . 2B0 . 2052 . 07 ( Si02 ) 35 (preparation 
given)* and ammonium paramolybdate at 200 KPa and 430° while 
intermittently increasing initial velocity of the feed gas from 0.52 m/s 
(steady state) to 0.62 m/s only for 1.5 h at a predetd. interval (once 
every 150 h) . Yield of acrylonitrile after 1000 h was 81.5%, 
vs. 81.6% after 5 h. 
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2005:632271 CAPLUS ' 
143:115908 

Manufacture of acrylonitrile using granular 

catalysts 

Watanabe, Seigo; Yanagida, Motoo; . Miyaki, Kenichi; 

Yamaguchi , Masanori 

Dia-Nitrix Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 17 pp. 

CODEN: JKXXAF 

Patent ' 

Japanese 
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PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 2005194234 
PRIORITY APPLN. INFO 
AB 



20050721 



JP 2004-2912 20040108 
JP 2004-2912 20040108 
Acrylonitrile is manufactured by reaction of propylene with mol. 0 
and NH3 in a f luidized-bed reactor filled with granular catalysts showing 
specific particle size distribution while discharging 0.05-1% of the 
catalysts of 20-44 jam particle size per a day and supplying granular 
catalysts of specific particle size distribution at 0.03-1% (based on 
total catalyst) per. a day during the reaction. Thus, ammoxidn. of 
propylene was carried out using Mol2Bi0 . 5Fe2Ce0 . 5Cr0 . 4Ni4Mgl . SColKO . 07Rb0 . 
06Ox(SiO2) while partially replacing the catalyst for 42 days to result in 
initial and final yield 82.6 and 82.3%, resp. 
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TITLE: Method for preparation of acrylonitrile by 
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INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



reactors 

Tanaka, Isao; Kameo, Hiroshi 

Dia-Nitrix Co., Ltd., Japan 

Jpn. Kokai Tokkyo* Koho, 8 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 2005193172 
PRIORITY APPLN. INFO.: 
AB 



20050721 



JP 2004-3013 20040108 
JP 2004-3013 20040108 
The method comprises removing partial particulate catalysts from the 
reactors, classifying the catalyst particles to obtain fine catalyst 
particles (diameter 20-44 nm) , and feeding the fine catalysts with a small 
amount of fresh catalysts to the reactors so as to improve the flowability 
of the catalysts and the yield of the product. 
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2003:454266 CAPLUS 
139:36954 

Oxidation process in a f luidized-bed reactor 

Fiorentino, Michele; Newton, David; Salem, George 

Frederick; Williams, Bruce Leo 

BP Chemicals Limited, UK 

PCT Int. Appl., 35 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 






KIND 


DATE 






APPLICATION 


NO. 




DATE 


WO 


2003048097 




Al 




20030612 




WO 2002- 


•GB5415 




20021129 


WO 


2003048097 




A8 




20050324 
















W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, BG, 


BR, 


BY, 


BZ, 


CA, CH, CN, 




CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, EE, 


ES, 


FI, 


GB, 


GD, GE, GH, 




GM, 


HR, 


HU, 


ID, 


IN, 


IS, 


JP, 


KE, 


KG, ' KP, 


KR, 


KZ, 


LC, 


LK , LR, LS , 




LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, MX, 


MZ, 


NO, 


NZ, 


OM, PH, PL, 




PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SI, 


SK, SL, 


TJ, 


TM, 


TN, 


TR, TT, TZ, 




UA, 


UG, 


US, 


uz. 


vc. 


VN, 


YU, 


ZA, 


ZM, ZW 












RW: GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, TZ, 


UG, 


ZM, 


ZW, 


AM, AZ, BY, 




KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, CH, 


CY, 


CZ, 


DE, 


DK, EE, ES, 




FI, 


FR, 


GB, 


GR, 


IE, 


IT, 


LU, 


MC, 


NL, PT, 


SE, 


SK, 


TR, 


BF, BJ, CF, 




CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, NE, 


SN, 


TD, 


TG 




us 


2003109746 




Al 




20030612 




US 2002- 


303769 




20021126 


US 


7145033 






B2 




20061205 














CA 


2468500 






Al 




20030612 




CA 2002- 


2468500 




20021129 


AU 


2002349140 




Al 




20030617 




AU 2002- 


349140 




20021129 


BR 


2002014709 




A 




20040831 




BR 2002- 


14709 




20021129 


EP 


1451135 






Al 




20040901 




EP 2002- 


781420 




20021129 




R: AT, 


BE, 


CH, 


DE, 


DK, 


ES, 


FR, 


GB, 


GR, IT, 


LI, 


LU, 


NL, 


SE, MC, PT, 




IE, 


SI, 


LT, 


LV, 




RO, 


MK, 


CY, 


AL, TR, 


BG, 


CZ, 


EE, 


SK 


JP 


2005511677 




T 




20050428 




JP 2003- 


549292 




.20021129 


CN 


1639102 






A 




20050713 




CN 2002- 


827820 




20021129- 


IN 


2004DN01374 




A 




20070316 




IN 2004- 


DN1374 




20040521 


NO 


2004002809 




A 




20040702 




NO 2004- 


2809 






20040702 


us 


2006030729 




Al 




20060209 




US 2005- 


239137 




. 20050930 


US 


7189871 






B2 




20070313 















A3 20021126 

W 20021129 



US 2007088175 Al 20070419 US 2006-541678 20061003 

PRIORITY APPLN. INFO.: US 2001.-334970P P 20011204 

US 2002-303769 
WO 2002-GB5415 
US 2005-239137 Al 20050930 

AB A process for reacting in. a fluid bed reactor at least one oxidizable 
reactant (e.g., ethane) with mol. oxygen in the presence of a 
catalytically active fluidized bed of solid particles is described. In 
this process, a mol. oxygen-containing gas" having an oxygen concentration 
greater 

than that of air is introduced into the fluidized bed while the fluidized 

bed is maintained in a turbulent regime 
oxidation, ammoxidn. and esterif ication 



The process is suitable for 
(i.e., manufacture of vinyl acetate 



from 



acetic acid and ethylene) processes, including the production of maleic 

anhydride, acrylonitrile, ethylene, acetic acid, and vinyl 

acetate. 
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2003:166990 CAPLUS 
138:206859 

Increased production of acetonitrile as byproduct in 

ammoxidation of propylene to acrylonitrile 

Midori kawa, Hideo 

Asahi Kasei Corporation, Japan 

Jpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 2003064042 
priority' APPLN. INFO. 
AB 



20030305 



20010829 
20010829 
by catalytic 



JP 2001-258918 
JP 2001-258918 
MeCN as a byproduct in manufacture of acrylonitrile (I) 
ammoxidn. of propylene in a fluidized-bed reactor are 
prepared in higher yield by feeding >1 selected from EtOH, Et20, 
HC02Et, AcOH, Ac20, EtOAc, EtOCH2CH20Et , ethylene, MeCHO, and HOCH2C02Et 
at a carbon-base ratio to propylene 0.005-0.2 using MoyBipFeqAaBbCcDdOe (A 
= Ni, Co; B = K, Rb, Cs; C = Mg, Zn; D = rare earth element; y = 
1.02x-1.12x; x=1.5p+q+a+c+ 1.5d; p = 0.01-5.0; q = 0.1-5; a = 
4-10; b = 0.01-2; c = 0-5; d = 0-5; e is determined by valency requirements) 
supported on silica while controlling 02 concentration in the outlet gas 
0.1-1.5 

volume%- Thus,, a gas mixture containing propylene, NH3, 

fed 

to a reactor packed with Moll . 8BiO . 45CeO . 90Fel . 8Ni5 . 0Mg2 . 
430°, 150 kPa, and contact time 5.7 s-g/mL to give 82.4% 
and 2.5% MeCN after 100 h, vs. 82.5 and 2.0%, resp., for 
reaction using no EtOH. 



and air and EtOH were 

.0K0.09Rb0.05Oe at 
I 

a control 
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Jpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 2003064041 
PRIORITY APPLN. INFO 
AB 



20030305 



JP 2001-258920 20010829 
JP 2001-258920 20010829 
MeCN and HCN as byproducts in manufacture of acrylonitrile (I) by 
catalytic ammoxidn. of propylene in a f luidized-bed 
reactor are prepared in higher yield by feeding ^1 selected 
from EtOAc, acetone, and MeOEt at a carbon-base ratio to propylene 
0.005-0.2 using MoyBipFeqAaBbCcDdOe (A = Ni, Co; B = K, Rb, Cs; C = Mg, 
Zn; D = rare earth element; y = 1.02x-1.12x; x=1.5p+q+a+c+ 1.5d; 
p = 0.01-5.0; q = 0.1-5; a = 4-10; b = 0.01-2; c = 0-5; d = 0-5; e is 
determined by valency requiremients ) supported on silica while controlling 02 
concentration in the outlet gas 0.1-1.5 volume%. Thus, a gas mixture 
containing 

propylene, NH3, and air and acetone were fed to a reactor packed with 

Moll.8Bi0.45Ce0.90Fel.8Ni5.0Mg2.0K0.09Rb0.05Oe at 430°, 150 kPa, 

and contact time 5.7 s • g/mL to give 82.4% I, 3.2% MeCN, and 5.5% 

HCN after 100 h, vs. 82.5, 2.0, and 4.0%, resp., for a control reaction 

using no acetone. 
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Continuous and simultaneous manufacture of unsaturated 

nitrile and hydrocyanic acid 
Sano, Kazuhiko 

Asahi Kasei Corporation, Japan 

Jpn. Kokai Tokkyo Koho, 7 pp. 

CODEN: JKXXAF 

Patent 
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PATENT NO. 



KIND 
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APPLICATION NO. 



JP 2003002870 
PRIORITY APPLN. INFO 
AB 



20030108 



DATE 



JP 2001-187699 20010621 
JP 2001-187699 20010621 
Title compds. are manufactured in a f luidized-bed reactor by ammoxidn. of (A) 
propylene, isobutylene, and/or tert-butanol and (B) MeOH and/or HCHO with 
NH3 and 0-containing gas in the presence of MoyBipFeqAaBbCcDdOf .(A = Ni, Co; B 
= K, Rb, .Ce; C == Mg, Zn; D = rare earth element; d/ (p + d) = 0.6-0.8; p + 
d = 0.5-2.0; q = 0.1-3;** a = 4-10; b = 0.01-2; c = 0-3; x = 1 . 5p + q + a + 
c + 1.5d; y = 1.02x - l.lOx) while adjusting the O concentration of the exhaust 
gas to- 0.3-1.5 volume % . Thus, a propylene-NH3-air mixture and gaseous MeOH 
were passed through .Moll . 7BiO . 20CeO . 40Fe2 . 0Ni5 . 6Mg2 . 2K0 . 07CsO . 04Ox/SiO2- 
packed reactor at O concentration 0.35 volume% for 720 h to give 80.8% 
acrylonitrile, 6.5% HCN, and 0.8% acrolein, vs. poor yield, when 
the O concentration was 0.25 volume% instead. 
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CODEN: SJYIF4; ISSN: 1009-00.45 
Shihua Jishu Yu Yingyong Bianjibu 
Journal 
Chinese 

An MB 98 catalyst had selectivity for acrylonitrile 82.0% and 
conversion of propylene 98.5%, compared with 81.4 and 97,6, resp., for an 
MB 96 catalyst. A remodeling included a cyclone, an air . distributing 
plate, a reactant distributor, and a heat release system. 
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reactions 
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AB A two-stage method for contacting of gases and solids in a bubbling 
fluidized-bed reactor (for catalytic and noncatalytic reactions) was 
developed in which the first stage involves fluidization with bubbling, 
and the second stage involves the formation of the bubbling bed. In the 
first stage, a primary gas, containing the reactant (s), is introduced into the 
reactor (with bed length to bed diameter ratio • . Itorsim. 5 . 0 : 1 ) through a 
primary gas distributor located at the reactor bottom at a superficial gas 
velocity. Up, that is close or equivalent to the min. fluidization velocity, 
Umf, required to obtain an emulsion phase with little or no formation of 
gas bubbles. In the second stage, gas bubbles in the incipiently 
fluidized bed (formed in stage 1) are formed by introducing a secondary 
gas through a secondary gas distributor located immediately above the 
primary gas distributor. This secondary gas is selected from one of the 
reactants which is used in excess of that required, for reaction 
stoichiometry (e.g., steam), at a superficial gas velocity, Us. Us is 
related to the Up (of the primary gas) such that a Us/Up is 0.5-10.0:1, 
preferably 1-5:1. Typical reactions that can be handled by the bubbling 
fluidized bed include vapor-phase hydrogenation of nitrobenzene and 
nitrotoluene isomers to aniline and the corresponding toluidine, methane 
conversion to synthesis gas, ammoxidn. of propylene to 

acrylonitrile, propylene oxidation to acrolein, oxidation of acrolein to 
acrylic acid, regeneration of coked hydrocarbon cracking catalyst, ethane 
oxychlorination, Fischer-Tropsch reaction, and heavy oil hydrocracking. 
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AB A process is described for the recovery of acrylonitrile from an 
ammoxidn. reactor effluent stream containing 

acrylonitrile, water, and organic impurities. The process includes 
the steps of (a) quenching an ammoxidn. reactor 
. effluent stream that includes acrylonitrile, water, and organic 

impurities with an aqueous quench stream, thereby producing a cooled reactor 
effluent stream; (b) passing the cooled reactor effluent stream through an 
absorption column, thereby generating an absorber- bottoms stream that 
includes water, acrylonitrile, and organic impurities; and (c) 
passing the absorber bottoms stream through a single recovery/stripper 
column, generating an acrylonitrile-rich overhead stream, a lean 
water side stream, and a recovery/stripper bottoms stream that includes 
organic impurities. The. acrylonitrile-rich overhead stream can be 
passed through a decanter to .sep. water from acrylonitrile. The 
lean water side stream can be recycled for use in the absorption column. 
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ammoxidn. of propylene or 
isobutylene in a fluidized bed reactor, an inert gas (with volume 
1 to 1000 times that of the catalyst bed) is supplied to the reactor .after 
the supply of the oxygen-containing gas, ammonia and propylene or isobutylene 
to the reactor is stopped. Or, after the supply of ammonia and propylene 



or isobutylene to the reactor is stopped,, the supply of the oxygen-containing 
gas (with volume 0.5 to 5 times that of the catalyst bed) to the reactor is 
continued. Or^ after the supply of propylene or isobutylene to the 
reactor is stopped^ the supply of the oxygen-containing gas and ammonia to the 
reactor is continued. The title method ensures the safety of the work and 
prevents the deterioration of the catalyst. 
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Production method of acrylonitrile via ammoxidn. of 
propylene in fluidized reactor^ catalysts are pretreated by 

filling the catalysts in the reactor with the oxygen gas concentration 6-30% at 
300-450** for 1-100 h. 
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In the process for manufacturing acrylonitrile by ammoxidn. 
of propylene or propane using a fluidized layer reactor, 

methanol and water vapor are introduced at the speed of 5 to 70 m/ s into 
the catalyst layer from the gas inlet located at the upper part of the 

fluidized layer; the water/raethanol mol ratio is 0.5 to 10. The title 

process gives 115% increase rate in the yield of hydrocyanic acid. 
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AB 



in 



Apparatus and process for heat exchange with fluid beds comprises heat-exchange 
tubes located longitudinally with respect to the axis of a fluidization 
zone with a rectangular pitch, one side of which having a length (x) at 
least one and a half times the length (y) of the other side and/or' with a 
triangular pitch, having two sides each at least one and a half times the 
length of the shortest side reduces the impact of the heat-exchange tubes 
on the fluidization characteristics of the fluid bed. The invention is 
particularly suitable for oxidation reactions using mol. oxygen-containing gas 

the presence of a fluid bed of fluidizable catalyst, such as (a) the 
acetoxylation of olefins, (b) the oxidation of ethylene to acetic acid and/or 
the oxidation of ethane to ethylene and/or acetic acid, (c) the ammoxidn. of 
propylene and/or propane to acrylonitriie and (d) the oxidation of 
C4's to maleic anhydride. 
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AB A sparger includes a conduit for conducting an oxygen feed, a nozzle 

connected to the conduit for passage of the oxygen feed from the conduit 
to the outside of the sparger, the nozzle including an orifice and a 
shroud, and insulation surrounding the conduit and also the shroud 
substantially the full length of the shroud. A method is provided for 
producing acrylonitrile via propane ammoxidn., comprising 
introducing propane and ammonia feeds into a f luidized-bed reactor, and 
introducing an oxygen feed into the fluid bed through at least one 
insulated and jacketed sparger nozzle for reacting with at, least one of 
the propane feed and ammonia feed in the presence of a fluid bed catalyst. 
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AB A process for the recovery of acrylonitrile, methacrylonitrile 

or hydrogen cyanide obtained from the reactor effluent of an ainmoxidn. 

reaction of propane, propylene or isobutylene comprises passing the 

reactor effluent through an absorber column, a recovery column and a heads 

column comprising a feed tray wherein the improvement comprises operating 

the heads column in a manner which inhibits the formation of an aqueous phase 

above the feed tray of the heads column; wherein the operating manner of 

the heads column comprises feeding more hydrogen cyanide to the heads 

column to achieve conditions equivalent to higher reflux ratio and wherein the 

feeding is selected from the group consisting of (a) recycling purified 

HCN to the heads column and (b) operating the ammoxidn, 

reactor, in a manner to produce the reactor effluent with * 

high concentration of HCN. 
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A fluidi zed-bed reactor 


for heterogeneous 


gas-phase reactions 


involves 


contacting a gaseous 


reactant with at 


least one 


liquid (e. 


.g. , 


a second 



AB 

reactant or a coolant) in the presence of a solid catalyst fluidized bed^ 
in which the injection of gas{es) is carried out through a sep. inlet from 
that for liqs. The apparatus can be used for oxidation reactions, such as 
oxidation 

of ethane to ethylene or acetic acid, oxidation of ethylene to acetic acid, 
acetoxylation of ethylene to vinyl acetate, ammoxidn. of propylene or 
propane to acrylonitrile, and the oxidation of C4-hydrocarbons to 
maleic anhydride. 



LIO ANSWER 18 OF 61 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) 



PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT 
PATENT INFORMATION: 



CAPLUS COPYRIGHT 2007 ACS on STN 
2001:918855 CAPLUS 
136:39564 

Inert gas for introduction of oxygen-containing feed 
gas into f luidized-bed oxidation reactors and process 
for oxidation reactions 

Bristow, Timothy Crispin; Clarke, Robert William; 
Williams, Bruce Leo; Colman, Derek Alan; Reid, Ian 
Allan Beattie; Newton, David; Becker, Stanley John 
BP Chemicals Limited, UK 
Eur . Pat . Appl . , 8 pp . 
CODEN: EPXXDW 
Patent 
English 
1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



EP 1163953 
EP 1163953 
R: AT, 
IE, 
CA 2349807 
SG 100717 
US 2002006368 
JP 2002058989 
BR 2001002384 
TW 541206 
CN 1328989 

PRIORITY APPLN. INFO 

AB 



BE, CH, 
SI, LT, 



A2 
A3 
DE, 
LV, 
Al 
Al 
Al 
A 
A 
B 
A 



20011219 

20040114 
DK, ES, FR, GB, 
FI, RO 

20011214 

20031226 

20020117 

20020226 

20020423 

20030711 

20020102 



EP 2001-304485 



DATE 



20010522 



GR, IT, LI, LU, NL, SE, MC, PT, 



CA 2001-2349807 20010530 
SG 2001-3329 20010604 
US 2001-877249 20010611 
JP .2001-179396 20010613 
BR 2001-2384 20010613 
TW 2001-90114268 20010613 
CN 2001-121017 20010614 
GB 2000-14580 A 20000614 

A reactor, especially for f luidized-bed heterogeneous oxidation reactions, is 
equipped with an inlet pipe, for introduction of a mol . oxygen-containing gas" 
reactant, that is surrounded by an inert fluid (i.e., an inert gas) . This 
inlet pipe also has a means for suppressing any entry of reactor contents 
(e.g., flame, reagents, catalysts, products, etc.) into the inlet pipe 
that would react with the mol. oxygen-containing reactant prior to entrance 
into the reactor. The apparatus can be used for oxidation reactions, such as 
oxidation of ethane to ethylene or acetic acid, oxidation of ethylene to acetic 
acid, acetoxylation of ethylene to vinyl acetate, ammoxidn. of propylene 



or propane to acrylonitrile, and the oxidation of C4-hydrocarbons 
to maleic anhydride. 
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A pilot plant study and 2-D dispersion-reactor model 
for a high-density riser reactor 
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The radial concentration profiles of ireactant concns . in a pilot plant high-d. 
riser propylene ammoxidn. reactor were sampled and 

analyzed and the extreme maldistribution of the profiles were found. A 
two-dimensional dispersion-reactor model was proposed to simulate the 
selective oxidization that taken place in the riser, which considered the 
influences of axial and lateral gas mixing, the non-uniformity of radial 
solids concentration and gas-velocity profiles on the reactor. The model can 
successfully predict the axial and radial profiles of concns. sampled in 
the pilot plant. Simulation results indicate that the non-uniformity in 
radial catalyst concentration and gas-velocity distribution as well as 
insufficient lateral gas mixing result in a significant loss of 
selectivity and yield of acrylonitrile . The scale-up effect and 
the interdependence of the reaction rate, the non-uniformity of catalyst 
concentration and the requirement of gas mixing are discussed. 
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AB The present invention is a method and an apparatus for identifying and 
quantifying components in an effluent stream from an ammoxidn. 
reactor. The apparatus comprises a microprocessor and a Fourier 
. Transform IR spectrometer, wherein the microprocessor is programmed to 
identify and quantify each of the plurality of components based upon the 
absorbance data and calibration data, the calibration data being obtained 
from recovery run analyses and calibration analyses in the sample cell. 
The Fourier Transform IR spectrometer has a sample cell through which may 
flow a portion of the effluent stream, an IR source to emit IR radiation 
and pass the IR radiation through the effluent stream, an IR detector to 
detect transmitted IR radiation at the selected IR wavelengths and to 
generate absorbance data due to absorbance of the IR radiation by the 
components, wherein each of the components absorbs IR radiation at one or 
more of the IR wavelengths, and an output apparatus to provide the absorbance 
data to the microprocessor. The apparatus is used in this case to analyze 
acrylonitrile reactor effluents. The method may be applied to 
utilize the apparatus to provide real-time control of the operation of an 
ammoxidn. reactor, based on the anal, results obtained 

by the FT-IR spectrometer and the calibration model developed therefor. 
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PRIORITY APPLN. INFO.: 

AB A hybrid reactor arrangement provides 

higher acrylonitrile yield and lower catalyst circulating rate. 
The hybrid reactor design first passes a mixture of reactants and catalyst 
through a circulating bubbling bed reaction section. Heat-exchange coils 
or other cooling medium in the bubbling bed' reactor section maintain 

temperature 

in a range that will maximize the selectivity of reactants to the 
acrylonitrile product. The bubbling bed reactor section provides 
the initial conversion of the reactant. A circulating fluidized bed 
reaction zone finishes the . conversion of reactants to a high yield under 
conditions that reduce the occurrence of secondary reactions that could 
otherwise produce unwanted byproducts; The circulating fluidized bed 



reactor section maintains nearly plug flow conditions that allow continued 
conversion of unreacted feed components through primary reactions while 
limiting the time for secondary reactions to continue and diminish the 
final yield of products. Selectivity and conversion may also be improved 
by sequential addition of oxygen into the CFB reaction section. The 
sequential addition of oxygen may occur by the direct injection of an 
oxygen-containing gas or by the delivery of re-oxidized catalyst particles 
that are fully recharged with the lattice oxygen necessary for the 
reaction . 
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Partial least square (PLS) is capable of projecting the information in high 
dimensional space down to low dimensional space and neural networks have 
universal approximation nonlinear property. The paper discusses the 
combination algorithm of neural network and PLS. A neural network model 
of the fluidized bed reactor based on partial least square proposed by 
using the exptl . data of the fluidized bed reactor for the synthesis of 
acrylonitrile from ammoxidn, of propylene. The simulation results 
show the proposed model is .effective. 
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AB A process for the recovery of acrylonitrile from an 
aitimoxidn . reactor effluent stream containing 

acrylonitrile, water, and organic impurities includes passing an 
absorber bottoms stream through a single recovery/stripper column, 
generating an acrylonitrile-rich overhead stream, a lean water 
. side stream, and a recovery/stripper bottoms stream containing organic 
. impurities, wherein the acrylonitrile-rich overhead stream is 

passed into a condenser and into a decanter to sep. water from the 
acrylonitrile. The process can achieve the desired level of 

product recovery without requiring both a recovery distillation column and a 
stripper distillation column. 
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A process for increasing the yield of an ammoxidn. product by 
passing a feed into a reactor, passing an oxygen-containing gas 
stream containing a portion of inerts into the reactor, passing a 
substantially pure oxygen stream into the reactor, and reducing the flow 
of the oxygen-containing gas stream while increasing the flow of the 
substantially pure oxygen stream, where the total rate of flow of oxygen 
from the oxygen-containing gas stream and the substantially pure oxygen stream 
is maintained in an effective amount to produce the ammoxidn. product such 
that the flow of inert materials passing into the reactor is reduced. 
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Propane ammoxidation on an Al-Sb-V-W oxide catalyst. A 
mechanistic study using the TAP-2 reactor system 
Hinz, Andreas; Andersson, Arne 

Department of Chemical Engineering 11^ Chemical 
Center, Lund University, Lund, S-221 00, Swed. 
Chemical Engineering Science (1999), 54(20), 4407-4421 
CODEN: CESCAC; ISSN: 0009-2509 
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Journal 
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The reaction mechanism of propane ammoxidn. was studied on an Al-Sb-V-W 
oxide catalyst using a TAP-2 reactor system. Analyses of the responses 
from both high-speed pulse transients with reactants and TPD expts. were 
.performed. Since the ammoxidn. process with three reactants proceeds from 
propane to acrylonitrile over propylene as an intermediate, the 
expts. comprised oxidation of propylene, oxidation of ammonia, ammoxidn. of 
propylene, oxidation of propane, and ammoxidn. of propane. The results show 
that propane is irreversibly adsorbed at the surface forming propylene, 
which desorbs. Propylene then readsorbs forming an intermediate allyl 
species, which reacts with lattice oxygen to give acrolein. Acrolein is 
unstable and some of it reacts further to produce either carbon oxides, 
or, acrylonitrile- Formation of the nitrile occurs by adsorbed 
acrolein reacting with an NHx species. The latter species is short-lived 
and reacts competitively to form N2, N20 and NO. Lattice oxygen plays an 
important role in the pathway to acrylonitrile. However, weakly 
adsorbed oxygen species are also present at the catalyst surface, and 
these species participate in degradation routes producing waste products. 
Consideration of the mechanistic scheme which is derived from the exptl. 
results shows the possibility to achieve improvement of the 
ammoxidn. process by using either a ' recirculating solids 
reactor, or a high propane/oxygen ratio in the feed. 
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Improving conversion and selectivity of catalytic 
reactions in bubbling gas-solid fluidized bed reactors 
by control of the nonlinear bubble dynamics 
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A model is presented that is a dynamic extension of the classic two-phase 
reactor models used to predict conversion and selectivity of fluidized 
reactors. The most important part of the model is a dynamic discrete 
bubble model that can correctly predict bubble sizes and also exhibits 
chaotic dynamics. The model is used to predict the effect of changed 
bubble dynamics on the catalytic ammoxidn. of propylene to 
acrylonitrile (Sohio process) . Both conversion and selectivity 
are appreciably enhanced. 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : ' 
AB 



LIO ANSWER 27 OF 61 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



CAPLUS COPYRIGHT 2007 ACS on STN 
1999:76792 CAPLUS 
130:223622 

Macroscopic regressive model of a fluidi zed-bed 
reactor for synthesizing acrylonitrile by 
ammoxidation of propylene 
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The kinetic behavior of the ammoxidn.. of propylene was exptl . investigated 
and a math, model of reaction conversion rate and yield with power 
function is proposed. Using operating data from an industrial reactor and 
considering the effect of gas-solid flow in the reactor, the Marquardt 
method for nonlinear regression was used for establishing a macroscopic 
math, model of a f luidized-bed reactor for the preparation of 
acrylonitrile. The model fits exptl. data quite well with 
relative error <10%. 
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enhanced recovery of hydrogen cyanide obtained from the 
f an ammoxidn. reaction of propylene or 
ses passing the reactor effluent through a 
absorber column, a first distillation column, a second 



column, a cooler, and a knock-out pot, where the improvement consists of 
contacting the vapor phase containing the hydrogen cyanide with an aqueous 
stream. 

* This method achieves a higher degree of recovery of hydrogen cyanide, 
which is very useful as an industrial intermediate, than do prior-art 
processes and thus improves ammoxidn. process economics. 
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AB MeOH and hydrocarbons such as propylene and isobutylene are ammoxidized in 
a a f luidized-bed reactor to which an oxygen-containing gas is fed through 
feed openings provided at the bottom thereof, . and a starting material to 
be ammoxidized is fed through feed openings provided above the feed 
openings for the oxygen-containing gas, the distance between the feed openings 
for the oxygen-containing gas and those for the starting material being from 
30 to 250% of the height of a fluidized solid matter in a static state so 
as to form such a fluidized bed that the d. of the fluidized solid matter 
at the feed openings for the starting material to be ammoxidized is in the 
range of 50 to 300 kg/m3 and' that" the gas velocity is 1 m/s or lower. By 
this method, the efficiency of contact between catalyst particles and a 
starting material, and the result of the reaction (the yield of a desired 
product) are improved. HCN and acrylonitrile are manufactured from 
MeOH and propylene, resp. 
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Alkane arnmoxidn. catalysts including mixed oxides based on vanadium, 
antimony and optionally tin and/or titanium and/or iron and/or other 
metals on a carrier are prepared by impregnating a solid oxide carrier with 
a solution of resp. vanadium, antimony or optionally tin and/or titanium 
and/or iron and/or other metal compds . in at least one saturated ale, 
contacting the resulting impregnated solid carrier with an aqueous buffer 
solution having a pH of 6 to 8, separating and drying the solid, and calcining 

solid in two stages, firstly at 300-350 **C, and then at 400-800 
^'C. Such catalysts are suitable for use in a fluidized or moving 
bed. Propane was aromoxidized to acrylonitrile using a VSb5Sn50x 
catalyst . 
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process for the recovery of GH2:CHCN 

reaction of propylene or 
isobutylene comprising passing the reactor effluent .through an 
absorber column and recovery column and stripper column, the improvement 
comprises increasing the recovery column top pressure by mech. means by 
0.1-5 psi to improve the hydraulic capacity of the recovery and stripper 
columns . 
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AB A process for the recovery of acrylonitrile or 

methacrylonitrile, obtained from the reactor effluent of an 

airanoxidn. reaction of propylene or isobutylene, comprises passing 

the reactor effluent through an absorber column, a first 

decanter, a recovery column, a second decanter, and a stripper column, 

where the process improvement comprises maintaining the inside temperature of 

the first and second decanters at 32-75**F. A process flow diagram 

is presented. 
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AB A process for producing unsatd. nitriles such- as acrylonitrile 

or methacrylonitrile by the ammoxidn. of organic compds . such as propylene, 

isobutene or tert-butanol, comprises conducting ammoxidn. in a 

reactor by cohtrolling the ratio of the organic acids to the 

unreacted ammonia in the gas formed in the reaction to be in the range of 

0.8-3.0, and leading the formed gas to a quenching tower, where the 

unreacted ammonia is reacted with the organic acids formed in the reactor to 

thereby fix the ammonia in the form of ammonium salts of the acids , 
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AB A loop, with baffle, fluidized bed reactor , (LBR) is proposed in this work. 
The reactor is developed to match the redox reaction mechanism of 
catalytic propylene ammoxidn. to acrylonitrile . According to 
. its developmental concept, it is able to be applied not only in 
acrylonitrile synthesis via propylene ammoxidn. but also in most 
of olefins selective ammoxidn. and oxidation reactions. In this paper, the 
relationship between mass transfer coefficient, catalyst recycle rate and the 
internal structure, operating conditions are investigated in a <D300 mm 
cold model fluidized bed. The math, model is built up for the reactor. 
The computational results for propylene ammoxidn. based on this model show 
reasonable good agreement with the <D219 mm pilot plant data. The 
prediction of larger scale plant based on this model has been done, and 
the 02800 mm pilot plant data. The prediction of larger scale plant 
based on this model has been done, and the (D2800 mm pilot plant data 
are listed in this paper. The LBR is capable of increasing more than 2.5% 
selectivity to acrylonitrile when compared with the com. type 
reactor when it is employed in propylene ammoxidn - 



LIO ANSWER 36 OF 61 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S): 
PATENT ASSIGNEE (S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1994:192557 CAPLUS 
120:192557 

Process for the production of unsaturated nitriles 

from a mixture of an alkene and an alkane 

Ramachandran, Ramakrishnan 

BOC Group, Inc., USA 

U . S . , 8 pp . 

CODEN: U'SXXAM 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



US 5268497 
ZA 9300281 
JP 06009532 
PRIORITY APPLN. INFO 



A 
A 
A 



19920224 
19930115 
19930223 
A . 19920224 
nitrile by reaction 



19931207 US 1992-8.40363 
19931025 ZA 1993-281 
19940118 JP 1993-33418 
US 1992-840363 

AB The alkene in the feed mixture is converted to unsatd. 

with the oxygen and ammonia in the presence of a suitable catalyst in an 
ammoxidn. reactor; the nitrile product is recovered from 
the product stream; some of the byproduct carbon oxides and some of the 
inert gas introduced into the system with the reactants are removed from 
product stream and the remainder of the stream, now rich in unreacted 
alkene and alkane, and containing the rest of the byproduct gases and inert 
gases is introduced into a reactor which contains a catalyst that causes 
alkane contained in the gas stream to convert to the corresponding alkene. 
The effluent from the dehydrogenation reactor is recycled to the 
ammoxidn. reactor. A simulated feed containing 93 vol% C3H6 
and 7% C3H8 was converted to acrylonitrile with conversion and 
selectivity 96 and 78, resp., and to C3H6 with conversion and selectivity 
40 and 93%, resp. 
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A feed stream containing a mixture of an alkene and an 
unsatd. nitrile by. reaction with the oxygen and ammonia in the presence of 
a suitable catalyst in a first ammoxidn. reactor; the 
nitrile product is recovered from the product stream; some of the 
byproduct carbon oxides and some of the inert gas introduced into the 
system with the reactants are removed from product stream and the 
remainder of this stream, now rich in unreacted alkene and alkane, and 
containing the rest of the byproduct gases and inert gases is introduced with 
addnl. oxygen-containing gas and ammonia into a second ammoxidn. 
reactor which contains a catalyst that catalyzes reaction between 
•the alkane, oxygen and ammonia to produce addnl. unsatd. nitrile. The 
effluent from the second ammoxidn. reactor is fully 
recycled to the first ammoxidn- reactor or to the 

nitrile recovery unit or it is split into 2 streams, one of which is 
recycled to the first ammoxidn. reactor and the other 

of which is recycled to the nitrile recovery unit. A feed stream containing 
C3H6 7.5, 0 17.5, N 66.1, C3H8 0.6, and NH3 8.3% was converted in a 1st 
vapor phase fluidized bed reactor packed with supported mixed Fe-Sb oxides 
and then in a 2nd reactor packed with supported mixed V-Sb oxides, giving 
acrylonitrile with selectivity 67 and C3H6 conversion 96 in the 
1st reactor and 60 and C3H8 conversion 67%. in the 2nd reactor, resp. 
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AB A reactor for the preparation of acrylonitrile or methacrylonitrile 

by gas-phase, ammoxidn. of propene, isobutylene, or Me3C0H " contains in its 
lower part multiple inlets for the starting gas and multiple inlets for 
0-containing gas arranged to face the inlets for the starting gas at a 
distance of 25-250 mm, the inlets being located 90-250 mm from each other 
with a d. of 16-120 inlets/m2 of the cross-section of the reactor. 
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AB A review with 6 refs. with emphasis on development of high-performance 
catalysts for ammoxidn. of propylene, modification of 
ammoxidn. reactor, and purification of acrylonitrile 
and its relative energy-saving measures . 
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AB . High-efficiency and high-selectivity title process comprises (A) forming 



an alkene from a gaseous alkane in a catalytic dehydrogenator ; (B) 
introducing a stream of the resulting alkene, 0 or 0-enriched gas, and NHS 
to an ammoxidn. reactor, and reacting in the vapor 

phase to produce a gaseous effluent containing the nitrile; (C) quenching in a 
liquid to form a nitrile-containing liquid phase and a gaseous phase; (D) 
recovering the nitrile; (E) introducing the gaseous phase in C to a 
pressure swing adsorption to form a gaseous stream comprising unreacted 
alkane and alkene, a minor amount of 0 and N; (F) removing the remaining O 
in the stream by passing through a catalytic selective oxidation unit; and 
(G) recycling the effluent to the dehydrogenator. The improvement 
comprises >2 parts of series-connected adsorptive beds in the 
pressure swing adsorption unit, wherein the 1st prior preferentially 
adsorbs alkane and alkene to other gases, therefore forming a gaseous 
stream containing them and a vent stream containing O, H, and N, which is 
introduced to the 2nd pair, thereby forming a stream of 0 and N, and 
H-enriched stream. 
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Structure of active phases of cerium-containing 
multi component oxide and its catalytic behavior for 
ammoxidation of propylene 

Zheng, Yuzhen; Yang, Tianrong; Yu, Zuolong; Zhao, 
Jinglin; Cai, Hequan; Zhao, Qingyue 
Changchun Inst. Appl. Chem. , Acad. Sin., Changchun, 
Peop. Rep. China 

Yingyong Huaxue (1988), 5(2), 13-17 
CODEN: YIHUED; ISSN: 1000-0518 
Journal 
Chinese 

The effect of Ce3+ on the catalytic behavior of multi component oxides 
consisting of PMol2Bi3Fe8-xCexK0 . lOy (I; x = 0-8) for ammoxidn. 
of" propylene was studied in a f luidized-bed reactor. The 

structure of the catalyst was ; characterized by X-ray diffraction, IR, SEM, 
and thermogravimetry . The highest yield of acrylonitrile was 
obtained for I (x = 2-3) with Fe2(Mo04)3, Ce2(Mo04)3, and 
a-Bi203 . 3Mo03 also being present in the catalyst. The dissoln. and 
coagulation of the 3 phases in the solid solution and the formation of 
pseudohomogeneous phase made the active component uniformly distributed at 
the surface, and boundaries of the phases. The activity of the catalysts 
was caused by synergistic effect of the individual active components. Ce 
inhibited the sublimation of Mo03 and stabilized the structure of the 
active phases. 
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1986:609554 CAPLUS 
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Unsaturated nitriles from alkanes 

Khoobiar, Sargis; Shapiro, Arnold J. 

Halcon SD Group, Inc., USA 

Eur. Pat. Appl., 18 pp. 

CODEN: EPXXDW 

Patent 

English 
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PATENT NO. 
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APPLICATION NO. 



DATE 



EP. 193310 

R: BE, DE, FR, 



Al 19860903 EP 1986-300992 
GB, IT, NL 



19860213 



us 4609502 " A 19860902 US 1985-701725 19850214 

JP 61189256 A 19860822 JP 1985-225950 . 19851009 
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OTHER SOURCE(S): CASREACT 105:209554; MARPAT 105:209554 

AB Nitriles are prepared economically from the corresponding alkanes by (A) 
dehydrogenating the alkanes to olefins in the- presence of steam and Group 
VIII metal catalysts to form an effluent stream .comprising olefins, 
H20, carbon oxides, light hydrocarbons, and unreacted alkanes, (B) passing 
the mixture of the effluent stream, O, and NH3 over an ammoxidn. catalyst to 
produce nitrile, (c) absorbing the nitrile to form an aqueous stream, (d) 
selectively oxidizing H from nitrile-depleted effluent over a catalyst, 
(e) separating carbon oxides and light hydrocarbons from the oxidized effluent, 
and (f) recycling the major part of the effluent containing alkane and olefin 
to the dehydrogenation reactor. Thus, 743 mol/h mixture of 
14.9:7.1:0.7:9.2:6.9:0.8:36.4:23.9 {%) H/0/CH4/C2H6/CH2 : CHCH3/H20/carbon 
oxides/p3H8 was heated at 60* in a selective oxidation reactor, separated 
into a purge stream and a recycled stream containing 95% C3 compds . , which was 
combined with 75.3 mol/h H20(g) to form 798.4 mol/h mixture containing 6.3% 
CH2:CHCH3, 34.6% C3H8, and no 0, and fed to a dehydrogenation reactor at 
600** and 0.7 bar over Pt and Ti on Zn aluminate to form a stream 
containing CH2:CHCH3 (35.7% yield based on C3H8) . This stream was cooled and 
mixed with 214.8 mol/h O, and 100.2 mol/h NH3 in ammoxidn. 
reactor at 405° over a catalyst to form H2C:CHCN (65.7% 

yield based on CH2:CHCH3) which was absorbed and separated and the rest of the 
stream was recycled to the selective oxidation reactor. 
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TITLE: Adaptative control of a fluidized bed reactor 

AUTHOR (S) : Koutchoukali , M. S.; Laguerie, C; Najim, K. 

CORPORATE SOURCE: Inst. Gen. Chim. , Toulouse, 31078, Fr. 

SOURCE: IFAC Proceedings Series (1985), (4, Bridge Control 

Sci. Technol.), 1863-6 

CODEN: IPSEET; ISSN: 0741-1146 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The production of acrylonitrile [107-13-1] in a steel f luidized-bed 
reactor was controlled by application of self-tuning proportional, 
integral, and derivative controller. A math, model was proposed based on 
material and energy balances which gave a set of coupled nonlinear partial 
differential equations. 
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TITLE: Application of Kunii * s bubble bed model .to an 

industrial fluid bed reactor 
AUTHOR (S) : Chowdhari, K. K. ; Ponnani, K. N. 

CORPORATE SOURCE: Res. Cent., Indian Petrochem. Corp. Ltd., Baroda, 391 

346, India 

SOURCE: Adv. Catal., [Proc. - Natl. Symp. Catal . ] , 7th (1985), 

693-706. Editor(s): Prasada Rao, T. S. R. Wiley: New 
York. 

CODEN: 54LUA4 
DOCUMENT TYPE: Conference 
LANGUAGE: English 

AB C3H6 ammoxidn. to acrylonitrile in an industrial 

f luidized-bed reactor was analyzed on the basis of the Kunii 
bubble-bed model with modified estimation of the bubble diameter The 

bubble-diameter 



variation with the bed height^ the conversion dependence on the bubble 
diameter, and the f luidizatioD-velocity dependence on the bubble diameter are 
presented graphically. 
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Mass catalyst for the acrylonitrile process 
Aranda, Ericka Diaz 
Mex, 

Revista del Institute Mexicano del Petroleo (1985), 

17(2), 52-63 

CODEN: RVMPAX; ISSN: 0538-1428 
Journal 
Spanish 

A heterogeneous catalyst containing Sb204, Sn02, CuSb206 and Fe2Sb207 (after 
thermal activation) enhanced propylene [115-07-1] conversion and 
minimized selectivity losses in acrylonitrile [107-13-1] production 
by ammoxidn. in a fixed-bed reactor. The preparation of 
the catalyst is described. 
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A discrimination between some fluidized bed reactor 
models for ammoxidation of propylene to 
acrylonitrile 

Stergiou, L.; Laguerie, C; Gilot, B. 
Inst. Genie Chim., Chemin Loge, Toulouse, 31078, Fr. 
Chemical Engineering Science (1984), 39(4), 713-30 
CODEN: CESCAC; ISSN: 0009-2509 
Journal 
English 

The predictions of 4 fluidized bed reactor models were compared with 
exptl. results obtained for the catalytic ammoxidn. of propylene. None of 
the models were acceptable for the prediction of conversion rates over the 
whole range tested. The bubble assemblage model of K. Kato and C. Y. Wen 
(1969) gave the best overall predictions when, modified to include the 
walces of the bubbles with their clouds or the bubble formation diameter is 
reduced. 
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An experimental evaluation of f luidized-reactor models 
Stergiou, L.; Laguerie, C. 
Inst. Genie Chim., Toulouse, 31078, Fr. 
Proc. Int. Conf. Fluid., 4th (1984), Meeting Date 
1983, 557-64. Editor(s): Kunii, Daizo; Cole, Sanford 
S. Eng. Found. : New Yorlc, N. Y. 
CODEN: 52CZAS 
Conference • * ' * 

English 

Four fluidized bed reactor models are compared for the catalytic, ammoxidn. 
of propylene to acrylonitrile in a 165-mm-diameter reactor. The 
bubble assemblage model of K. Kato and C. Y. Wen (1969) provides the best 
overall predictions of conversion if it is suitably modified to include 
the walce with the bubble clouds. 
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TITLE: Catalytic ammoxidation of propene in a 

differential reactor 

Stergiou, L. ; Gilot^ B.; Laguerie^ C. 
Inst. Genie Chim. ^ Toulouse^ 31078, Fr. 
Chemical Engineering Journal (Amsterdam, Netherlands) 
(1983) , 26(3) , 201-15 
CODEN: CMEJAJ; ISSN: 0300-9467 
DOCUMENT TYPE:' Journal 
LANGUAGE: French 

AB The ammoxidn. kinetics of MeCH:CH2 conversion to CH2:CHCN over a Sn/Sb 
oxide catalyst is determined in a differential reactor at 490*. 
Factorial design of expts . leads to reliable rate equations over the range 
of partial pressures encountered in a fluidized bed reaction. The 
catalyst selectivity at this temperature is >82%. The addition of steam 
reduces the catalyst activity but increases its selectivity for CH2:CHCN 
formation. 
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Catalyst preparation technique 

Miller, Arthur F, ; Callahan, James L.; Shaw, Wilfrid 
G. 

Standard Oil Co., USA 
U.S. , 5 pp. 
CODEN: USXXAM 

Patent 
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A method for forming particle or bead catalysts for fixed-bed reactors, 
especially for ammoxidn. and oxidation, with higher yields and selectivities 



than 



catalysts formed by conventional techniques consists of (1) forming a 

precatalyst containing all the catalytic metals and >1 thermally 

decomposable material, (2) optionally preheating to remove ^90% of 

the decomposable material to form an aqueous slurry, (3) dropping slurry drops 

on a particle bed to from spherical agglomerates, and (4) calcining in 02 

to form the catalyst. Thus, an ammoxidn. catalyst 82.5% 

Co4.5Ni2.5Fe3K0.07BiP0.5Mol2O50.3-17.5% Si02 was formed by adding 

(NH4) 6Mo7024.4H20 4016 g to 8907 g H20 with stirring, adding H3P04 109 g 

and Aerosil Si02 soluble 555 g and stirring to a slurry, adding Co (N03 ) 3 . 6H20 

2482.5 g and Ni (N03) 3. 6H20 1378 g in 6325 g H20, adding Fe (N03) 3 . 9H20 2297 

g in 422 g H20, adding Bi (N03) 3 . 5H20 919.5 g in 717 g H20 and 91.2 g HN03, 

adding KN03 171 g in 40 cm3 H20, adding Aerosil 555 g with stirring for 

30-45 min, spray drying and heating to remove 70-75% of the nitrates, 

adding 105 g H20 to 200 g of the denitrated powder and stirring to form a 

slurry, dropping the slurry onto a powder bed of the same composition, and heat 

treating to drive off the remaining nitrate. 
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The title reactor, giving better material exchange and control of reaction 
heat and especially useful in the ammoxidn. of propylene [115-07-1], contains 
phase-exchange tubes made of mesh or expanded metal which break up gas 
bubbles in fluidized beds. Thus, passing 1:1:9.5 C3H6-NH3-air through a 
catalytic reactor (length 1 . 5 m, diameter 80 mm) equipped with crosswise 
phase-exchange tubes 80 mm long and containing KO , 07Ni2 . 5Co4 . 5Fe3BiMol2P0 . 50x 
catalyst (particle size 73% 40-90 ja) with contact time 10 s gave C3H6 
conversion 96.5% and acrylonitrile [107-13-1] selectivity and 
yield 73.1 and 70.6%, resp., compared with 94.1, 68.8, and 64.8, resp., 
without the phase-exchange tubes . 
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Experimental study on ammoxidation of propene to 
acrylonitrile in a laboratory-scale fluidized 
bed reactor 

Barbouteau, G.; Laguerie, C. ; Cassimatis, D.; . 
Chavarie,- C. 

Inst. Genie Chim. , Toulouse, 31078, Fr. 
Bulletin de la Societe Chimique de France (1982), 
(5-6, Pt. 1), I-202/I-210 
CODEN: BSCFAS; ISSN: 0037-8968 
Journal 
French 

Optimum conditions .for ammoxidn. of propene to acrylonitrile in 
presence of Sn-Sb oxide catalyst .were determined for a laboratory scale 
fluidized bed 

reactor. The maximum yield, 63%, was comparable to that obtained in a fixed 
bed reactor. 
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Experimental comparison of the catalytic ammoxidation 
of propene to acrylonitrile on a fixed bed 
and on a fluidized bed 

Barbouteau, G.; Laguerie, C; Angelino, H. 
Inst. Genie Chim., Toulouse, 31078, Fr. 
Chemical Engineering Journal (Amsterdam, Netherlands) 
(1980), 20(1), 43-57 
CODEN: CMEJAJ; ISSN: 0300-9467 
DOCUMENT TYPE: Journal 
LANGUAGE: French 

AB The ammoxidn. of propene over Sb-Sn-Fe-Cu catalyst in a 50 mm diameter 

fluidized bed reactor was comparable to the same process in a 25 mm diameter 
fixed bed reactor. The results were inferior in a 25 mm diameter fluidized 
bed reactor. 
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Reactor for contacting gases and a particulate solid 
Callahan, James L.; Hardman, Harley F.; Milberger, 

Ernest C. 

Standard Oil Co., USA 
U.S., 8 pp . 

CODEN: USXXAM 
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19781208 
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that form a 



AB The reactor has a cylindrical shell and 3 

central, cylindrical chamber and 3 annular chambers. The 1st and 3rd 
concentric walls are connected together around the lower end. The 2nd 

concentric wall extends downward from the cover into the space between the 
1st and 3rd walls, but not to the bottom. Regeneration air is fed into 
the bottom zone of the central chamber and reactants are bed into the 
bottom zone of the chamber between the 1st and 3rd walls. The solids move 
upwardly in the central chamber and overflow into the adjacent annular 
chamber where they move downwardly and under the 2nd wall into the 
reaction chamber. The solids move upwardly in the reaction chamber and 
overflow into the outer chamber where they move downwardly to the reaction 
bottom and then horizontally into the bottom zone of the neutral chamber. 
The gases from the regeneration and reactipn are discharged through 
cyclones and lines through the cover. The operation was exemplified on 
C3H6 ammoxidn. by NH3 and an oxidant consisting of 

K0.1Ni2.5Co4.5Fe3BiP0.5Mol2Ox 50 and Si02 50% (particle size 74-177 jx) . 
The C3H6 conversion was 89.0%, the selectivity to H2C:CHCN 64.4%, and the 

conversion/pass to H2C:CHCN 57.3%. 
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AB Recovery of acrylonitrile (I) [107-13-1] and methacrylonitrile 

(II) [126-98-7] produced by ammoxidn. of propylene [115-07-1] or 
isobutylene [115-11-7] is improved if at least part of the product 
distillation 

column bottoms is recycled to form at least part of the quench liquid in the 
quenching step of a recovery system in which the ammoxidn. 



reactor effluent is contacted with quench liquid to produce a 

gaseous effluent at 90-230° the gaseous effluent is absorbed in 

H20, crude I or II is separated 'from impurities and most of the H20^ and the 

crude product is distilled to obtain a gaseous overhead stream of pure I or 

II and a column bottoms stream. This process improvement also eliminates 

the addnl. distillation step normally required for further recovery of I or II 

from the bottoms stream. A flow sheet diagram is included. 
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An improved process is described for the recovery and purification of 
acrylonitrile (I) from the ammoxidn. of propylene by using the 
product column bottoms as the quench liquid Thus, effluent from an 
ammoxidn. reactor was cooled to 450''F and passed 

to the top of a gas washer and was contacted with a recycling aqueous liquid 
spray at 180*^F. High-boiling material collected at the bottom of 
the washer and volatile materials were passed through a bubble chamber 
containing H2S04 at 180°F into a water-spray absorber. Water-soluble 
material was removed from the bottom of the absorber and passed into a 
recovery column from which volatile material was transferred to a HCN 
column and the bottoms was passed to a stripper to remove acetonitrile . 
The bottoms was used as the liquid spray for the gas washer for the 
ammoxidn.. reactor effluent. I was recovered from the 

bottom of the HCN column and was distilled to remove water and I loss was 
1.1% compared with 2.5% for prior art methods. 
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A brief review of three methods of acrylonitrile synthesis is 
followed by a description of several modern commercial 
acrylonitrile processes based on propylene ammoxidation (oxidative 
amination) . These processes are similar and can produce high purity 
product but each has its own characteristics of reaction techniques, 
catalyst, product recovery and purification. The ammoxidation 
catalyst and the reactor are the heart of the process. Some of 
the older ammoxidation processes used multi-tubular fixed-bed 



PUBLICATION YEAR 
LANGUAGE : 
AN 
AB 



reactors but all major modern acrylonitrile processes 
today use fluidized bed reactors. These reactors give much better 
temperature control and remove the limitations of propylene andammonia 
concentration due to explosibility of the feed mixture in a fixed bed 
reactor. Details are given of the Montedison-UOP process which seems to be 
an attractive alternative to other existing technologies. The process is 
now operated in full-size commercial plants. 
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The aqueous layer from the decanter used to sep. acrylonitrile 
[107-13-1] or methacrylonitrile [126-98-7] from the sidestream from the 
HCN distillation column which contained an acid stabilizer was recycled to the 
quenching column to reduce the amount of acid necessary to neutralize the 
excess NH3 coming from the ammoxidn. reactor. The 
ammoxidn. reactor effluent was quenched in a column with 
an aqueous medium to cool the hot gases, fed to an absorption column to 
concentrate the nitrile-HCN mixture, fed to a distillation column where HCN was 
removed, and AcOH was added to stabilize the system. A side or . bottom 
stream from the distillation column was fed to a decanter where the organic 

was removed for further purification and the aqueous layer was recycled to the 
quenching column - 
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Acrylonitrile (I) [107-13-1] was obtained in improved yield by 
ammoxidn. of propylene [115-07-1] in the presence of P-Mo-Bi/Si02 catalyst 
by placing straight or U-shaped, vertical baffle pipes between cooling 
coil and air feeder in reactor; the baffle pipes occupied 5-40% of the 
reactor cross-sectional area. For example, in a 2.7 m-diameter reactor 



filled with the catalyst to 3 m height (at rest) and containing U-shaped 
baffle pipes occupying 25% of the reactor cross-sectional area, the 
arranoxidn. of 500 m3/hr propylene with 5300 m3/hr air and 650 ni3/hr NH3 at 
400**/l kg/cm2 gave products composed of I 63.5, MeCN 6.8, HCN 8.5, 
C02 9.8, CO 7.4, and unreacted propylene 4.0, compared with 59, 7.0, 85, 
10, 7.5, and 8.0, resp., for products obtained without the baffle pipes. 
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Application of fluidized bed technology to 
petrochemical reactions 

Holve, Wilbur A.; Sheely, H. Russell; Schaffert, ■ 
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Badger Co., Inc., Cambridge, MA, USA 
Quaderni dell ' Ingegnere Chimico Italian© (1974), 
10(6), 112-14 
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Journal 
Italian 

The main characteristics of the fluidized bed reactor and of some of its 
industrial applications are briefly described. In particular, outlines of 
the following processes are reported: the oxidation of naphthalene to 
phthalic anhydride, the ammoxidn. of propylene to acrylonitrile, 
and the oxychlorination of ethylene to dichloroethane. 
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Kinetics of the ammoxidation of propylene over a 
bismuth-molybdate catalyst 
Shelstad, K. A.; Chong, T. C. 

Fac. Eng. Sci., Univ. Western Ontario, London, ON, 
Can. 

Canadian Journal of Chemical Engineering (1969), 
47(6), 597-602 

CODEN: CJCEA7; ISSN: 0008-4 034 
Journal 
English 

Integral conversion data for the ammoxidation of propylene- were 
obtained using a flow reactor and 10.0 g of a bismuth-molybdate 
catalyst. Anal, by gas chromatog. for C-containing compds. in the product 
gases showed the presence of unreacted propylene, acrolein, 
acrylonitrile, C02 and small amts . MeCN. The data at 390"* 
were correlated on the basis of a simplified scheme of first-order 
reactions with acrolein as an intermediate. The results at higher temps, 
and with reduced amts. of 0 in the feed indicated that both the activity 
and selectivity of the catalyst were affected by the O content of the 
catalyst. 
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Course of propene ammoxidation in a large 
laboratory reactor 
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Journal 

Polish 

on a-A1203 carrier was used. The laboratory reactor, 25 mm 



in diameter and one m operating lengthy had 8 sample outlets. Expts . were 

run at 490" and a mixture of 1:1:1.9:6.2 (molar ratio) C3H6-N 

H3-02-H20 was fed at 1.97 moles C3H6/dm3/hr; 78.5% propene was converted 

to yield acrylonitrile 62.1^ acetonitrile 8.7, HCN 7.0, and a 

mixture of CO and C02 21.1%; selectivity of oxidation 79%; unit yield -65 

g/dm/hr. From the exptl. results, math, relations, which could serve as a 

basis for a math, model for a tubular reactor as well as to verify the 

kinetics of formation of acrylonitrile, acetonitrile, HCN, and 

oxides of carbon, were formulated. 
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